Deregulation of the COP9 signalosome-cullin-RING ubiquitin-ligase pathway: mechanisms and roles in urological cancers.
The COP9 signalosome (CSN)-cullin-RING ubiquitin (Ub)-ligase (CRL) pathway is a prominent segment of the Ub proteasome system (UPS). It specifically ubiquitinates proteins and targets them for proteolytic elimination. As part of the UPS it maintains essential cellular processes including cell cycle progression, DNA repair, antigen processing and signal transduction. The CSN-CRL pathway consists of the CSN possessing eight subunits (CSN1-CSN8) and one CRL consisting of a cullin, a RING-domain protein and a substrate recognition subunit (SRS). In human cells approximately 250 CRLs exist each of which interacting with a specific set of substrates and the CSN. The CSN-CRL interplay determines the activity and specificity of CRL ubiquitination. The removal of the Ub-like protein Nedd8 from the CRL component cullin by the CSN (deneddylation) reduces the ubiquitinating activity and at the same time enables reassembly of CRLs in order to adapt to substrate specificity requirements. On the other hand, CRLs as well as substrates negatively influence the deneddylating activity of the CSN. In recent years evidence accumulated that deregulation of the CSN-CRL pathway can cause cancer. Here we review current knowledge on modifications of CSN and CRL components including CSN subunits, SRSs and cullins causing tumorigenesis with emphasis on urological neoplasia. The CSN-CRL pathway is a target of tumor-viruses as well as of a multitude of miRNAs. Recently evaluated miRNAs altered in urological cancers might have impact on the CSN-CRL pathway which has to be analyzed in future experiments. We propose that the pathway is a suitable target for future tumor therapy.